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Description

FIELD OF THE INVENTION

[0001] The present application relates to the field of
machinery, especially in the field of vehicle engine valve
actuation, in particular a single valve
compression release bridge brake.

BACKGROUND OF THE INVENTION

[0002] There are two types of engine braking: the com-
pression release braking and the bleeder braking. In
compression release engine braking, a cam drives an
engine exhaust valve to open the valve near the end of
the compression stroke of the engine to release the com-
pressed air. The energy absorbed by the compressed air
during the compression stroke cannot be returned to the
engine piston at the subsequent expansion or "power"
stroke of the engine, but is dissipated by the engine ex-
haust and cooling systems, which results in an effective
engine braking and the slowdown of the vehicle.
[0003] In addition to the normal exhaust valve opening
during the exhaust stroke of the engine cycle, a bleeder
brake opens an exhaust valve with a constant and small
lift during all the remaining engine cycle (the intake, the
compression and the expansion strokes) (full cycle
bleeder brake) or during part of the remaining cycle (par-
tial cycle bleeder brake). A bleeder brake is normally not
driven by a cam, and must be used with the combination
of an exhaust back pressure control device, such as an
exhaust butterfly valve. But a compression release brake
can be used alone (with no need of an exhaust back
pressure control device).
[0004] U.S. Patent No. 7,013,867 discloses a partial
cycle bleeder brake system where the outer exhaust
valve (away from the cam) is floated open with a small
lift near the end of the engine intake stroke by increasing
of the exhaust back pressure. The opened exhaust valve
is then kept open by a hydraulic piston in the valve bridge
with the small lift during the whole compression stroke,
and finally closed in the early expansion stroke of the
engine. China Patent number CN102650224B (applica-
tion number 201110047127.5) improved this partial cycle
bleeder brake system by integrating the braking bracket
into the engine’s exhaust rocker arm, reducing space and
cost. Still, it is a bleeder brake that has lower engine
braking power than a compression release brake, espe-
cially at middle to low engine speeds when the exhaust
back pressure is low and the floating of the exhaust valve
is small or none, which causes low braking or no braking
at all. In addition, the valve floating from increasing ex-
haust back pressure by a butterfly valve or other exhaust
flow restriction device could be excess, which leads to
uncontrollable seating velocity of the valve and may
cause engine damage. WO 2010/141633 A1 discloses
a cam which is provided with a main exhaust lobe and a
compression-release or partial bleeder lobe and a base

circle portion between the two lobes. A rocker arm in-
cluding an internal rocker passage may be operatively
connected to the cam. The rocker arm may contact a
valve bridge at a central portion. The valve bridge may
be operatively connected to first and second engine
valves at its first and second ends, respectively. A slave
piston incorporated into the first end of the valve bridge
and a master piston may be incorporated into the central
portion of the valve bridge. The master and slave pistons
may be selectively actuated and the bleed hole may be
selectively blocked and unblocked to provide compres-
sion-release or partial bleeder braking as a result of the
valve actuation motion imparted from the cam to the valve
bridge through the rocker arm. CN 101 392 667 A dis-
closes an engine braking device (engine retarder) and
an engine braking method for using a single valve and a
valve bridge. A driving mechanism of the device com-
prises a braking hydraulic system integrated in an ex-
haust valve system as well as a braking bearing system
and a brake valve actuator which are integrated in an
exhaust valve actuator of an engine. The braking hydrau-
lic system comprises a braking piston arranged in the
valve bridge. The device also comprises a control mech-
anism used to control the piston to move between the
non-operating position and the operating position. At the
non-operating position, the braking piston retracts for
braking the normal separation of the driving mechanism
and the engine; at the operating position, the braking
piston extends out for braking the driving mechanism to
open one of two exhaust valves to produce the braking
operation of the engine.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a single valve compression release bridge brake to solve
the technical problems in the prior art, such as low engine
braking power, excess exhaust valve floating, poor reli-
ability and durability from the above mentioned bleeder
brake.
[0006] According to one aspect of the present inven-
tion, a single valve compression release bridge brake
comprises a braking piston integrated into a valve bridge
of an engine, the valve bridge being located under one
end of a rocker arm of the engine, the other end of the
rocker arm is driven by a cam of the engine, the cam
comprising at least one braking cam lobe, the valve
bridge including an inner end closer to the cam and an
outer end farther from the cam, under the inner end of
the valve bridge the engine having an inner exhaust
valve, and under the outer end of the valve bridge the
engine having an outer exhaust valve; and a braking pis-
ton bore in the valve bridge, said braking piston being
slidably disposed in the braking piston bore, the braking
piston bore opening downwards from the inner end of
the valve bridge, a lower side of the braking piston being
connected to the inner exhaust valve, and an exhaust
lash compensation mechanism that includes a lash com-
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pensation piston which is slidably disposed in a lash com-
pensation piston bore in the center of the valve bridge
and a lash compensation spring, wherein during engine
braking operation, the inner end of the valve bridge above
the braking piston being pushed upwards against the
rocker arm or a connecting mechanism on the rocker arm
by pressure of engine oil in the braking piston bore acting
on the braking piston to form a hydraulic linkage between
the braking piston and the inner end of the valve bridge,
the braking cam lobe opening the inner exhaust valve
through the rocker arm, the inner end of the valve bridge,
the hydraulic linkage, and the braking piston for the single
valve compression release engine braking and the mo-
tion of the braking cam lobe is not transmitted to the outer
exhaust valve due to the exhaust lash compensation
mechanism and wherein said exhaust lash compensa-
tion mechanism forms an exhaust lash in the engine’s
exhaust valve drive train.
[0007] Further, the cam of the engine also comprises
an integrated exhaust cam lobe, the integrated exhaust
cam lobe comprising a lower portion and an upper por-
tion, the lower portion having about the same height as
the braking cam lobe, and the upper portion being about
the same as a traditional exhaust cam lobe.
[0008] Further, the at least one braking cam lobe com-
prises a compression release cam lobe, the compression
release cam lobe rising from an inner base circle of the
cam during a later period of the engine’s compression
stroke and reaching its maximum lift near the engine’s
compression top dead center.
[0009] Further, the at least one braking cam lobe com-
prises an exhaust gas recirculation cam lobe, the exhaust
gas recirculation cam lobe rising from an inner base circle
of the cam during a later period of the engine’s intake
stroke and dropping back to or near the inner base circle
of the cam during an early period of the engine’s com-
pression stroke.
[0010] Further, the size of the exhaust lash being de-
termined by the braking
cam lobe’s height.
[0011] Further, the single valve compression release
bridge brake comprises an oil supply mechanism, where-
in said oil supply mechanism comprises an oil supply
passage and an oil supply check valve, an outlet of the
oil supply passage being connected to the braking piston
bore, the oil supply check valve being disposed in the oil
supply passage or between the oil supply passage and
the braking piston bore, and the oil supply check valve
having a flow direction from the oil supply passage into
the braking piston bore.
[0012] Further, the single valve compression release
bridge brake comprises an oil discharging mechanism,
wherein said oil discharging mechanism comprises an
oil discharging passage and an oil discharging valve, the
oil discharging passage connecting the braking piston
bore to the outside ambient, and the oil discharging valve
being used to open or close the oil discharging passage.
[0013] Further, the oil discharging passage comprises

an oil discharging hole in the valve bridge at the bottom
of the braking piston bore, the oil discharging valve being
formed by an outlet of the oil discharging hole and the
rocker arm or the connecting mechanism on the rocker
arm that acts on the valve bridge and seals the outlet of
the oil discharging hole, and the opening or closing of
the oil discharging valve being controlled by the change
of the distance between the rocker arm and the valve
bridge.
[0014] Further, the oil discharging passage and the oil
discharging valve are both located in the valve bridge,
and the opening or closing of the oil discharging valve
being controlled by the change of the distance between
the valve bridge and the engine.
[0015] Further, the connecting mechanism on the rock-
er arm comprises an e-foot pad and a preloading spring,
the preloading spring pushing the e-foot pad against a
top surface on the inner end of the valve bridge where
the oil discharging hole is located.
[0016] Further, the connecting mechanism on the rock-
er arm comprises a braking lash adjusting mechanism,
the braking lash adjusting mechanism being used to set
up a braking lash between the cam and the inner exhaust
valve, the size of the braking lash being determined by
the braking cam lobe’s height.
[0017] Further, the braking piston in the valve bridge
comprises a position limiting mechanism, the positioning
limiting mechanism controlling the travel of the braking
piston in the braking piston bore.
[0018] The present invention is also a method for a
single valve compression release bridge braking by op-
eration of a single valve compression release bridge ac-
cording to one of the claims 1 to 12, the method compris-
es: supplying oil to the braking piston bore in the valve
bridge, pushing the inner end of the valve bridge above
the braking piston upwards against the rocker arm or the
connecting mechanism on the rocker arm, forming a hy-
draulic linkage between the braking piston and the inner
end of the valve bridge by the oil, using the braking cam
lobe of the cam to actuate the rocker arm, and using the
rocker arm then to push the inner end of the valve bridge
and the hydraulic linkage as well as the braking piston
below to open the inner exhaust valve for the single valve
compression release engine braking.
[0019] Further, an oil discharging hole is placed in the
inner end of the valve bridge at the bottom of the braking
piston bore, the oil discharging hole connecting the brak-
ing piston bore to the outside ambient, the rocker arm or
the connecting mechanism on the rocker arm sitting on
and sealing the oil discharging hole, an integrated ex-
haust cam lobe being designed on the cam, the integrat-
ed exhaust cam lobe comprising a lower portion and an
upper portion, the lower portion having about the same
height as the braking cam lobe, and the upper portion
being about the same as a traditional exhaust cam lobe,
the method further comprising:

using the upper portion of the integrated exhaust
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cam lobe to push the rocker arm;
using the rocker arm to push the center of the valve
bridge and to move the entire valve bridge down-
wards;
separating the inner end of the valve bridge and the
rocker arm or the connection mechanism on the
rocker arm;
opening the oil discharging hole in the inner end of
the valve bridge to discharge oil from the braking
piston bore;
eliminating the hydraulic linkage between the brak-
ing piston and the inner end of the valve bridge;
the braking piston contacting the valve bridge at the
bottom of the braking piston bore; and
the valve bridge opening both the inner exhaust
valve and the outer exhaust valve simultaneously.

[0020] The working principle of the present invention
is summarized as follows. When engine braking is need-
ed, an oil supply mechanism feeds engine oil into a brak-
ing piston bore in an inner end of a valve bridge. Oil pres-
sure pushes the inner end of the valve bridge upwards
against a rocker arm or a connecting mechanism in the
rocker arm, and a hydraulic linkage is formed between a
braking piston in the braking piston bore and the inner
end of the valve bridge. A braking cam lobe actuates and
opens an inner exhaust valve under the braking piston
through the rocker arm, the inner end of the valve bridge,
the hydraulic linkage and the braking piston for the single
valve compression release engine braking. The rocker
arm is further actuated by the upper portion of an inte-
grated exhaust cam lobe that is higher than the braking
cam lobe. The rocker arm acts on the center of the valve
bridge and drives the entire valve bridge downwards. The
inner end of the valve bridge separates from its above
rocker arm or the connecting mechanism on the rocker
arm, and an oil discharging hole in the inner end of the
valve bridge is opened to discharge oil from the braking
piston bore. The hydraulic linkage between the braking
piston and the valve bridge is eliminated and the valve
bridge actuates both the inner exhaust valve and the out-
er exhaust valve simultaneously.
[0021] The present application has positive and signif-
icant advantages over the prior art. By integrating the
engine braking mechanism into an exist engine valve
drive train (the valve bridge), the present invention opens
the inner exhaust valve (near the cam) and resets the
braking valve lift, which reduces the engine braking load,
increases the engine braking power, eliminates any valve
floating, and improves the reliability and durability of the
engine operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Figure 1 is a schematic view showing a single valve
compression release bridge brake at non-braking

state when the cam is at the inner base circle ac-
cording to the first embodiment of the present inven-
tion.

Figure 2 is a schematic view showing a single valve
compression release bridge brake at braking state
when the cam is at the inner base circle according
to the first embodiment of the present invention.

Figure 3 is a schematic diagram showing valve lift
profiles for a single valve compression release
bridge brake according to the present invention..

Figure 4 is a schematic view showing a single valve
compression release bridge brake at non-braking
state when the cam is at the inner base circle ac-
cording to the second embodiment of the present
invention.

Figure 5 is a schematic view showing a single valve
compression release bridge brake at braking state
when the cam is at the inner base circle according
to the second embodiment of the present invention.

Figure 6 is a schematic view showing a single valve
compression release bridge brake at non-braking
state when the cam is at the inner base circle ac-
cording to the third embodiment of the present in-
vention.

Figure 7 is a schematic view showing a single valve
compression release bridge brake at braking state
when the cam is at the inner base circle according
to the third embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

First Embodiment

[0023] Figures 1 and 2 are used to describe the first
embodiment of the single valve compression release
bridge brake during non-braking and braking operations
when the cam is at the inner base circle according to the
present invention. There are three major features show-
ing in the figures: an exhaust valve actuator 200, exhaust
valves 300, and an engine braking mechanism 100 inte-
grated into the exhaust valve actuator. Since the engine
braking mechanism 100 has a braking piston 160 inte-
grated into a valve bridge 400 of the engine, and opens
a single valve for a compression release engine braking,
it is called a single valve compression release bridge
brake, or simply a bridge brake.
[0024] The exhaust valve actuator 200 includes a cam
230, a cam roller 235, a rocker arm 210 and the valve
bridge 400. The exhaust valve actuator 200 and the ex-
haust valves 300 together are called an exhaust valve
drive train. The rocker arm 210 is rotationally mounted
on a rocker shaft 205. The valve bridge 400 is under one

5 6 



EP 3 286 414 B1

5

5

10

15

20

25

30

35

40

45

50

55

end of the rocker arm 210. The other end of the rocker
arm 210 has a cam 230 of the engine. The valve bridge
400 has two ends: an inner end that is near the cam 230
(also under the rocker arm) and an outer end that is away
from the cam 230 (not under the rocker arm). As defined
herein, the term "inner end" includes the inner extreme
and a region near the inner extreme of the valve bridge ,
and the term "outer end" includes the outer extreme and
a region near the outer extreme of the valve bridge. Ac-
cordingly, the two exhaust valves can be designated as
an inner exhaust valve 3001 (near the cam 230) under
the inner end of the valve bridge 400, and an outer ex-
haust valve 3002 (away from the cam 230) under the
outer end of the valve bridge 400. A valve lash adjusting
system is mounted on the rocker arm 210 above the cent-
er of the valve bridge 400, which includes a lash adjusting
screw 110 that has its top fixed on the rocker arm 210
by a lock nut 105 and its bottom engaged with an e-foot
pad 114.
[0025] The inner exhaust valve 3001 and outer exhaust
valve 3002 (referred to as exhaust valves 300) are held
against valve seats 320 in the engine cylinder overhead
500 by valve springs 3101 and 3102 respectively to pre-
vent gases (air during engine braking) from flowing be-
tween an engine cylinder and an exhaust port 600. During
a normal engine power operation, the exhaust valve ac-
tuator 200 transmits the motion of an exhaust cam lobe
220 on the cam 230 at one end of the rocker arm 210 to
the two exhaust valves 300 (the inner and outer exhaust
valves 3001 and 3002) on the other end of the rocker
arm simultaneously through a roller 235 (could also be
a pushtube of a pushtube engine), the rocker arm 210
and the valve bridge 400, which makes the two exhaust
valves open and close periodically.
[0026] The cam 230 of the engine according to the
present invention has at least one braking cam lobe,
shown in Figures 1 and 2 including a compression re-
lease (CR) cam lobe 233 and an exhaust gas recircula-
tion (EGR) cam lobe 232 on the inner base circle 225.
The cam 230 also includes an integrated exhaust cam
lobe 220 that has a lower portion and an upper portion
(see Figure 3 for details). The lower portion has about
the same height as the braking cam lobe 232 or 233, and
the upper portion is about the same as a traditional ex-
haust cam lobe (only for engine power operation, no en-
gine braking operation).
[0027] The bridge brake 100 includes a braking piston
160 integrated into the valve bridge 400, which is slidably
disposed in a braking piston bore 190 opened down-
wards from the inner end of the valve bridge 400. The
lower side of the braking piston 160 is connected to the
inner exhaust valve 3001. The inner end of the valve
bridge above the braking piston 160 is pushed upwards
against the rocker arm 210 or a connecting mechanism
125 on the rocker arm by pressure of engine oil intro-
duced into the braking piston bore 190 (see Figure 2). A
hydraulic linkage is formed with a liquid column height
131 between the braking piston 160 and the valve bridge

400. The braking cam lobe 232 or 233 opens the inner
exhaust valve 3001 through the rocker arm 210, the inner
end of the valve bridge 400, the hydraulic linkage, and
the braking piston 160 for the single valve compression
release engine braking.
[0028] At the center of the valve bridge 400 there is an
exhaust lash compensation mechanism 225 that in-
cludes a lash compensation piston 162 and a lash com-
pensation spring 166 (also known as anti-no-follow
spring). The lash compensation piston 162 is slidably dis-
posed in a lash compensation piston bore 260 in the cent-
er of the valve bridge 400. The exhaust lash compensa-
tion mechanism 225 forms a lash 130 in the exhaust valve
drive train, and the size of the exhaust lash is determined
by the height of the braking cam lobes 232 and 233 (ap-
proximately the height of the braking cam lobes multiplied
by an exhaust rocker ratio). The anti-no-follow spring 166
is to prevent no-follow of any exhaust valve drive train
component due to the exhaust lash 130 and could be a
different type, such as a flat spring, and at a different
location, such as over the rocker arm. A clip ring 178 on
the lower part of the exhaust lash compensation piston
162 is used to keep the piston from falling out of the bore.
[0029] The bridge brake 100 also has an oil supply
mechanism that includes an oil supply passage and an
oil supply check valve. The oil supply passage includes
an axial hole 211 and a radial hole 212 in the rocker shaft
205, a cut or groove 213 and an oil hole 214 in the rocker
arm 210, a horizontal hole 113 and a vertical hole 115
(connected to a hole in the e-foot pad 114) in the lash
adjusting screw 110, a hole 172 in the lash compensation
piston 162 and a passage 412 in the valve bridge 400.
The outlet of an oil supply passage is connected to the
braking piston bore 190. The oil supply check valve 170
is disposed in an oil supply passage or between the brak-
ing piston bore 190 and an oil supply passage. The flow
direction of the oil supply check valve 170 is from the oil
supply passage to the braking piston bore 190.
[0030] The bridge brake 100 also has an oil discharg-
ing mechanism that includes an oil discharging passage
and an oil discharging valve. The oil discharging passage
connects the braking piston bore 190 to the outside am-
bient, and the oil discharging valve opens and closes the
oil discharging passage. The oil discharging passage
shown in Figures 1 and 2 is an oil discharging hole or
orifice 197 in the valve bridge at the bottom of the braking
piston bore 190. The oil discharging valve is formed by
the outlet or exit of the oil discharging hole 197 and the
rocker arm 210 or the connecting mechanism 125 on the
rocker arm that presses against the valve bridge 400 and
seals the oil discharging hole 197. The opening or closing
of the oil discharging valve is controlled by the change
of distance between the rocker arm 210 and the valve
bridge 400. In addition, the oil discharging passage and
the oil discharging valve can also be placed in the valve
bridge 400, and the opening or closing of the oil discharg-
ing valve is then controlled by the change of distance
between the valve bridge 400 and the engine.
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[0031] The connecting mechanism 125 on the rocker
arm 210 over the inner end of the valve bridge 400 is
also a braking lash adjusting mechanism, including an
e-foot pad 1142 and a preloading spring 177. The e-foot
pad 1142 is attached to a pressed-in spherical head on
the bottom end of an adjusting screw 1102 that is fixed
on the rocker arm 210 by a nut 1052. The e-foot pad 1142
is pushed by the preloading spring 177 against the top
surface on the inner end of the valve bridge 400 where
the oil discharging hole 197 is located, which seals the
oil discharging hole 197. The size of the braking lash 131
between the e-foot pad 1142 and the adjusting screw
1102 shown in Figure 1 is determined by the braking cam
lobes 232 and 233 (approximately the height of the brak-
ing cam lobes multiplied by a braking rocker ratio).
[0032] The braking piston 160 in the valve bridge 400
has a positioning mechanism to limit the travel of the
braking piston in the braking piston bore 190, which in-
cludes a positioning pin 142 fixed in the valve bridge 400
and a positioning groove or cut 137 on the braking piston
160. A spring 156 can be placed between the braking
piston 160 and the valve bridge 400 to lower the braking
activation oil pressure. In the present embodiment, a
pressure relief mechanism is also provided within the
valve bridge 400, which includes a bleeding orifice 152
on the braking piston 160. When the oil pressure in the
braking piston bore 190 increases, the oil leakage
through the annular gap between the braking piston 160
and the bore 190 also increases, which makes the oil
pressure on the braking piston 160 not to exceed a pre-
determined value.
[0033] When engine braking is needed, the oil supply
mechanism through oil supply passages and oil supply
check valve feeds oil into the braking piston bore 190 in
the bridge brake 100. The inner end of the valve bridge
above the braking piston 160 is pushed upwards by oil
pressure against the rocker arm 210 or the connecting
mechanism 125 on the rocker arm to take up the braking
lash 131 between the e-foot pad 1142 and adjusting
screw 1102. A hydraulic linkage with a liquid column 131
between the braking piston 160 and the valve bridge 400
is formed. The braking cam lobe 232 or 233 of the cam
230 rises from the inner base circle 225 and pushes the
rocker arm 210 to rotate around the rocker shaft 205
clockwise, pushing the connecting mechanism 125, the
inner end of the valve bridge, the hydraulic linkage and
the braking piston 160 below to open the inner exhaust
valve 3001 for the single valve compression release en-
gine braking. Due to the exhaust lash 130 formed by the
exhaust lash compensation mechanism located in the
center of the valve bridge 400, the motion of the braking
cam lobe 232 or 233 will not be transmitted to the exhaust
valves through the center of the valve bridge, and the
outer exhaust valve 3002 remains closed during the en-
gine braking operation.
[0034] The single valve compression release bridge
brake of the present invention has unique advantages.
Because the braking rocker ratio at the inner exhaust

valve 3001 is far smaller than the exhaust rocker ratio at
the center of the valve bridge, the contact stresses at the
cam and at the rocker arm are greatly reduced by opening
the inner exhaust valve for braking according to the
present invention, which improves the reliability and du-
rability of the engine, especially of the cam mechanism
and the rocker arm mechanism.
[0035] When the upper portion (similar to 220b in Fig-
ure 3) of the integrated exhaust cam lobe 220 of the cam
230 actuates the rocker arm 210, the exhaust lash 130
at the center of the valve bridge 400 in Figures 1 and 2
is zero. The rocker arm 210 pushes the center of the
valve bridge and the entire valve bridge 400 moves down-
wards. The inner end of the valve bridge separates from
its above rocker arm 210 or the connection mechanism
125 on the rocker arm. The oil discharging hole 197 in
the inner end of the valve bridge is opened to discharge
oil. The hydraulic linkage between the braking piston 160
and the valve bridge 400 is eliminated and the liquid col-
umn 131 in Figure 2 becomes zero. The braking piston
160 is in contact with the valve bridge 400 at the bottom
of the braking piston bore 190. The valve bridge 400 now
drives both inner exhaust valve 3001 and the outer ex-
haust valve 3002 simultaneously, and the motion of the
upper portion of the integrated exhaust cam lobe 220 is
transmitted to the two exhaust valves, generating a brak-
ing valve lift with resetting (of the inner exhaust valve).
[0036] When engine braking is not needed, the oil sup-
ply mechanism stops feeding oil to the bridge brake 100.
The hydraulic linkage (the liquid column 131 in Figure 2)
between the braking piston 160 and the valve bridge 400
is eliminated by the oil discharging mechanism and can-
not be re-established. Exhaust lashes 130 (between the
rocker arm 210 and the center of the valve bridge) and
131 (between the rocker arm 210 and the inner end of
the valve bridge) are formed respectively as shown in
Figure 1. The motions from the braking cam lobes 232
and 233 as well as the lower portion (220a in Figure 3)
of the integrated exhaust cam lobe 220 are not passed
to the exhaust valves 300. Only the motion of the upper
portion (similar to 220b in Figure 3) of the integrated ex-
haust cam lobe 220 is transmitted to the exhaust valves
300 for the same traditional engine power exhaust valve
motion, while the engine braking operation is disabled.
[0037] Figure 3 shows a set of valve lift profiles for a
single valve compression release bridge brake of the
present application which includes exhaust valve lift pro-
files generated by the braking cam lobes 232 and 233
as well as the integrated exhaust cam lobe 220. A tradi-
tional engine exhaust valve lift profile 220m has a starting
point 225a, an end point 225b, and a maximum lift 220b.
If there were no exhaust lash at the center of the valve
bridge, an enlarged main valve lift profile 220v generated
by the integrated exhaust cam lobe 220 would have a
starting point 225h, an end point 225c, and a maximum
lift 220e which is a summation of 220a and 220b. Due to
a valve lift resetting generated by the oil discharge mech-
anism, the valve lift profile of the inner exhaust valve 3001
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for engine braking begins to transit to the main valve lift
profile 220m at a transitional point 220t between the lower
portion 220a and the upper portion 220b of the enlarged
main valve lift profile 220V, merges into the main valve
lift profile 220m at a point 220s, and closes at the end
point 225b earlier than without the resetting.
[0038] During the engine braking operation, the mo-
tions of the braking cam lobes (i.e. the small cam lobes
232 and 233) of the cam 230 are transmitted to the inner
exhaust valve 3001 under the brake piston 160 (as shown
in Figure 2) by the rocker arm 210 or the connecting
mechanism 125 on the rocker arm, the hydraulic linkage
and the brake piston 160 below, producing a braking
valve lift profile 232v for exhaust gas recirculation and
233v for compression release as shown in Figure 3. The
brake valve lift profile 232v for exhaust gas recirculation
has a starting point 225d located in a later period of the
intake stroke of the engine, that is, near a place when an
intake valve lift profile 280v ends. The brake valve lift
profile 232v for exhaust gas recirculation has an end point
225e located in an earlier period of the compression
stroke of the engine. The brake valve lift profile 233v for
compression release has a starting point 225f located in
a later period of the compression stroke of the engine,
and an end point 225g located in an earlier period of the
expansion stroke of the engine. The valve lift profile re-
cycles between 0° to 720°, wherein 0° and 720° are the
same point.
[0039] When the integrated exhaust cam lobe 220 of
the cam 230 rises from the inner base circle 225 (Figure
2), the rocker arm 210 of the connecting mechanism 125
on the rocker arm pushes the inner end of the valve
bridge, the hydraulic linkage 131 and the brake piston
160 below (Figure 2) to open the inner exhaust valve
3001 below the braking piston 160, generating a transi-
tional portion of valve lift from 225h to 220t as shown in
Figure 3. When the cam 230 rotates into the upper portion
of the integrated exhaust cam lobe 220 (which is greater
than the maximum lift 232p of the braking cam lobes 232
and 233 as shown in Fig. 3), the exhaust lash between
the rocker arm 210 and the center of the valve bridge is
zero. The rocker arm 210 pushes the center of the valve
bridge and the entire valve bridge 400 is moved down-
wards. The inner end of the valve bridge separates from
the rocker arm 210 or the connecting mechanism 125 on
the rocker. The oil discharging passage 197 is opened
to discharge oil. The hydraulic linkage between the brak-
ing piston 160 and the valve bridge 400 is eliminated.
The braking inner exhaust valve 3001 get into contact
with the valve bridge 400, and its lift profile transits to the
main valve lift profile 220m after the transitional point
220t (as shown in Fig. 3), and ends at the end point 225b
which is significantly ahead of the end point 225c in the
case without the resetting. In this way, the exhaust valve
lift at the top dead center in the engine exhaust stroke is
reduced, which avoids the collision between the exhaust
valve 3001 and the engine piston, and also increases the
braking power and reduces the temperature inside the

cylinder.

Second Embodiment:

[0040] Figures 4 and 5 are used to describe the second
embodiment of the single valve compression release
bridge brake during non-braking and braking operations
when the cam is at the inner base circle according to the
present invention. The difference between the present
embodiment and the first embodiment is that the present
embodiment is for a pushtube engine. The exhaust lash
130 at the center of the valve bridge in Figure 1 for the
first embodiment is moved to the pushtube side as 234
in Figure 4 for the second embodiment. A lash compen-
sation spring (also known as an anti-no-follow spring)
198 is also added between the pushtube 201 and the
rocker arm 210 to bias the rocker arm against the valve
bridge 400. Actually, the exhaust lash of the present em-
bodiment can also be placed at the center of the valve
bridge, which will causes the valve lash compensation
piston 162 to reciprocate frequently in the lash compen-
sation piston bore 260 during the engine power opera-
tion.
[0041] The engine braking operation of the present em-
bodiment is the same as the first embodiment and won’t
be repeated here for simplicity.

Third Embodiment:

[0042] Figures 6 and 7 are used to describe the third
embodiment of the single valve compression release
bridge brake during non-braking and braking operations
when the cam is at the inner base circle according to the
present invention. Like the second embodiment, the
present embodiment is also for a pushtube engine. How-
ever, there are four major differences between the
present embodiment and the second embodiment. First,
a different exhaust lash compensation piston 162 is used
in the center of the valve bridge. Second, a different brak-
ing piston 160 is used in the braking piston bore 190 at
the inner end of the valve bridge. Third, the oil supply
check valve 170 is placed at an outlet 152 of an oil supply
passage 151 in the braking piston 160. Fourth, the brak-
ing lash adjust mechanism is moved to the pushtube side,
and the exhaust lash 234 shown in Figure 6 is on the
pushtube side, which means that the preload of the anti-
no-follow spring 198 is higher than that from springs 156
and 166.
[0043] When engine oil is supplied to the braking piston
bore 190 through the oil supply passages 211, 212, 213,
214, 113, 115, 172, 412, and 151, oil passes the oil supply
check valve 170 and pushes the inner end of the valve
bridge upwards against the e-foot pad 1142 of the con-
necting mechanism 125 on the rocker arm 210 as shown
in Figure 7. A hydraulic linkage with a liquid column 131
is formed between the braking piston 160 and the inner
end of the valve bridge due to the hydraulic lock created
by the oil supply check valve 170 and the sealed oil dis-
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charging hole or passage 197. Note that there is no hy-
draulic linkage between the exhaust lash compensation
piston 162 and the valve bridge 400 because the liquid
column 130 will flow back and out of the piston bore 260
through the oil supply passages when the exhaust lash
compensation piston 162 is pushed down in the valve
bridge 400. An accumulator may be needed in the oil
supply mechanism to accommodate the oil pushback.
[0044] The engine braking operation of the present em-
bodiment is also the same as the first embodiment and
won’t be repeated here for simplicity.

Fourth Embodiment:

[0045] The present embodiment is a further simplifica-
tion from all the above embodiments. The oil to the brak-
ing piston bore 190 at the inner end of the valve bridge
400 does not come from the oil supply passages 172 and
412 in the lash compensation piston 162 and the valve
bridge 400, but directly from the connecting mechanism
125 (oil supply passages added inside) on the rocker arm
210. The inner end of the valve bridge includes not only
the oil discharging hole 197, but also an oil supply pas-
sage and an oil supply check valve. The oil supply check
valve could be also be set in the oil supply passage in
the connecting mechanism 125. The operation of the
present embodiment is also the same as the first embod-
iment and won’t be repeated here.
[0046] While the above description contains many spe-
cific embodiments, these embodiments should not be re-
garded as limitations on the scope of the present inven-
tion, but rather as specific exemplifications. Many other
variations are likely to be derived from the specific em-
bodiments. For example, the exhaust lash compensation
mechanism could have different designs and arrange-
ments. The shape, size, and location of the lash com-
pensation piston as well as the number, size, shape and
location of the lash compensation spring are adjustable
if needed to serve the purpose of forming an exhaust
lash for lost motion in the exhaust valve drive drain with-
out any no-follow due to the exhaust lash. Also, the oil
supply mechanism could be different, including a two-
position and three-way solenoid valve or a two-position
and two-way solenoid valve, and the oil supply check
valve could also have different types and installment lo-
cations to serve the purpose of feeding oil into the braking
piston bore in the inner end of the valve bridge to form a
hydraulic linkage between the braking piston and the in-
ner end of the valve bridge.
[0047] In addition, the oil discharging valve of the oil
discharging mechanism remains to be closed when a
braking cam lobe or the lower portion of the integrated
exhaust cam lobe actuates on the rocker arm and the
inner end of the valve bridge. The oil discharging valve
of the oil discharging mechanism opens to discharge oil
when the upper portion of the integrated exhaust cam
lobe actuates on the rocker arm and the center of the
valve bridge. Not only the oil discharging valve can be

formed by the oil discharging passage in the valve bridge
and the rocker arm or the connecting mechanism on the
rocker arm, other types of oil discharging mechanism can
also be used, such as that with both the oil discharging
passage and oil discharge valve located in the valve
bridge, and the opening and closing of the oil discharging
valve is controlled by the change of the distance between
the valve bridge and the engine.
[0048] In addition, the connecting mechanism on the
rocker arm could have different types, for example, using
a non-adjustable pressed-in spherical head and an e-
foot pad combination with a preloading spring between
the pressed-in spherical head and the e-foot pad, and
the distance between them (braking lash) is adjustable
according to need.
[0049] In addition, the braking piston could have differ-
ent types, such as the "H" type and "T" type. It could also
subject to different spring preloads, including no preload
at all. Therefore, the scope of the present invention
should not be defined by the above-mentioned specific
examples, but by the appended claims.

Claims

1. A single valve compression release bridge brake,
comprising
a braking piston (160) integrated into a valve bridge
(400) of an engine, the valve bridge (400) being lo-
cated under one end of a rocker arm (210) of the
engine, the other end of the rocker arm (210) is driven
by a cam (230) of the engine, the cam (230) com-
prising at least one braking cam lobe (232, 233), the
valve bridge (400) including an inner end closer to
the cam (230) and an outer end farther from the cam
(230), under the inner end of the valve bridge (400)
the engine having an inner exhaust valve (3001),
and under the outer end of the valve bridge (400)
the engine having an outer exhaust valve (3002);
and a braking piston bore (190) in the valve bridge
(400), said braking piston (160) being slidably dis-
posed in the braking piston bore (190), the braking
piston bore (190) opening downwards from the inner
end of the valve bridge (400), a lower side of the
braking piston (160) being connected to the inner
exhaust valve (3001), and an exhaust lash compen-
sation mechanism (245) that includes a lash com-
pensation piston (162) which is slidably disposed in
a lash compensation piston bore (260) in the center
of the valve bridge (400) and a lash compensation
spring (166),
wherein during engine braking operation, the inner
end of the valve bridge (400) above the braking pis-
ton (160) being pushed upwards against the rocker
arm (210) or a connecting mechanism on the rocker
arm (210) by pressure of engine oil in the braking
piston bore (190) acting on the braking piston (160)
to form a hydraulic linkage between the braking pis-
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ton (160) and the inner end of the valve bridge (400),
the braking cam lobe (232, 233) opening the inner
exhaust valve (3001) through the rocker arm (210),
the inner end of the valve bridge (400), the hydraulic
linkage, and the braking piston (160) for the single
valve compression release engine braking and the
motion of the braking cam lobe (232, 233) is not
transmitted to the outer exhaust valve (3002) due to
the exhaust lash compensation mechanism (225)
and
wherein said exhaust lash compensation mecha-
nism (225) forms an exhaust lash in the engine’s
exhaust valve drive train.

2. The single valve compression release bridge brake
according to claim 1, wherein said cam (230) of the
engine also comprises an exhaust cam lobe (220),
the exhaust cam lobe (220) comprising a lower por-
tion and an upper portion, the lower portion having
about the same height as the braking cam lobe (232,
233), and the upper portion being about the same
as a traditional exhaust cam lobe.

3. The single valve compression release bridge brake
according to claim 1, wherein said at least one brak-
ing cam lobe (232, 233) comprises a compression
release cam lobe, the compression release cam lobe
rising from an inner base circle (225) of the cam (230)
during a later period of the engine’s compression
stroke and reaching its maximum lift near the en-
gine’s compression top dead center.

4. The single valve compression release bridge brake
according to claim 1, wherein said at least one brak-
ing cam lobe (232, 233) comprises an exhaust gas
recirculation cam lobe, the exhaust gas recirculation
cam lobe rising from an inner base circle (225) of the
cam (230) during a later period of the engine’s intake
stroke and dropping back to or near the inner base
circle of the cam during an early period of the en-
gine’s compression stroke.

5. The single valve compression release bridge brake
according to claim 1, wherein the size of the exhaust
lash being determined by the braking cam lobe’s
(232, 233) height.

6. The single valve compression release bridge brake
according to claim 1, further comprising an oil supply
mechanism, wherein said oil supply mechanism
comprises an oil supply passage (113, 115, 151,
172, 211, 212, 213, 214, 412) and an oil supply check
valve (170), an outlet of the oil supply passage being
connected to the braking piston bore (190), the oil
supply check valve (170) being disposed in the oil
supply passage or between the oil supply passage
and the braking piston bore (190), and the oil supply
check valve (170) having a flow direction from the

oil supply passage (113, 115, 151, 172, 211, 212,
213, 214, 412) into the braking piston bore (190).

7. The single valve compression release bridge brake
according to claim 1, further comprising an oil dis-
charging mechanism, wherein said oil discharging
mechanism comprises an oil discharging passage
(197) and an oil discharging valve (1142), the oil dis-
charging passage (197) connecting the braking pis-
ton bore (190) to the outside ambient, and the oil
discharging valve (1142) being used to open or close
the oil discharging passage (197).

8. The single valve compression release bridge brake
according to claim 7, wherein said oil discharging
passage (197) comprises an oil discharging hole in
the valve bridge (400) at the bottom of the braking
piston bore (190), the oil discharging valve (1142)
being formed by an outlet of the oil discharging hole
and the rocker arm (210) or the connecting mecha-
nism on the rocker arm (210) that acts on the valve
bridge (400) and seals the outlet of the oil discharging
hole, and the opening or closing of the oil discharging
valve (1142) being controlled by the change of the
distance between the rocker arm (210) and the valve
bridge (400).

9. The single valve compression release bridge brake
according to claim 7, wherein said oil discharging
passage (197) and the oil discharging valve (1142)
are both located in the valve bridge (400), and the
opening or closing of the oil discharging valve (1142)
being controlled by the change of the distance be-
tween the valve bridge (400) and the engine.

10. The single valve compression release bridge brake
according to claim 1, wherein said connecting mech-
anism on the rocker arm (210) comprises an e-foot
pad (114, 1142) and a preloading spring, the
preloading spring pushing the e-foot pad (114, 1142)
against a top surface on the inner end of the valve
bridge (400) where the oil discharging hole (197) is
located.

11. The single valve compression release bridge brake
according to claim 1, wherein said connecting mech-
anism on the rocker arm (210) comprises a braking
lash adjusting mechanism (110), the braking lash
adjusting mechanism (110) being used to set up a
braking lash between the cam (230) and the inner
exhaust valve (3001), the size of the braking lash
being determined by the braking cam lobe’s (232,
233) height.

12. The single valve compression release bridge brake
according to claim 1, wherein said braking piston
(160) in the valve bridge (400) comprises a position
limiting mechanism (142), the positioning limiting
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mechanism (132) controlling the travel of the braking
piston (160) in the braking piston bore (190).

13. A method for single valve compression release
bridge braking by operating a single valve compres-
sion release bridge according to claims 1 to 12; the
method comprising: supplying oil to the braking pis-
ton bore (190) in the valve bridge (400); pushing the
inner end of the valve bridge (400) above the braking
piston (160) upwards against the rocker arm (210)
or a connecting mechanism on the rocker arm (210);
forming a hydraulic linkage using the oil between the
braking piston (160) and the inner end of the valve
bridge (400); using the braking cam lobe (232, 233)
of the cam (230) to actuate the rocker arm (210); and
using the rocker arm (210) to push the inner end of
the valve bridge (400) and the hydraulic linkage as
well as the braking piston (160) to open the inner
exhaust valve (3001) for the single valve compres-
sion release engine braking.

14. The method according to claim 13, wherein an oil
discharging hole (197) is placed in the inner end of
the valve bridge (400) at the bottom of the braking
piston bore (190), the oil discharging hole (197) con-
necting the braking piston bore (197) to the outside
ambient, the rocker arm (210) or the connecting
mechanism on the rocker arm (210) sitting on and
sealing the oil discharging hole (197), an exhaust
cam lobe (220) being designed on the cam (230),
the exhaust cam lobe (220) comprising a lower por-
tion and an upper portion, the lower portion having
about the same height as the braking cam lobe (232,
233), and the upper portion being about the same
as a traditional exhaust cam lobe (220), said method
further comprising: using the upper portion of the ex-
haust cam (220) lobe to push the rocker arm (210);
using the rocker arm (210) to push the center of the
valve bridge (400) and to move the entire valve
bridge (400) downwards; separating the inner end
of the valve bridge (400) and the rocker arm (210)
or the connection mechanism on the rocker arm
(210); opening the oil discharging hole (197) in the
inner end of the valve bridge (400) to discharge oil
from the braking piston bore (190); eliminating the
hydraulic linkage between the braking piston (160)
and the inner end of the valve bridge (400); the brak-
ing piston (160) contacting the valve bridge (400) at
the bottom of the braking piston bore (160); and the
valve bridge (400) opening both the inner exhaust
valve (3001) and the outer exhaust valve (3002) si-
multaneously.

Patentansprüche

1. Einventil-Dekompressionsbrückenbremse, umfas-
send einen Bremskolben (160), der in eine Ventil-

brücke (400) eines Motors integriert ist, wobei die
Ventilbrücke (400) unter einem Ende eines Ventil-
hebels (210) des Motors angeordnet ist, wobei das
andere Ende des Ventilhebels (210) von einem No-
cken (230) des Motors angetrieben wird, wobei der
Nocken (230) mindestens einen Bremsnocken (232,
233) aufweist, wobei die Ventilbrücke (400) ein in-
neres Ende näher am Nocken (230) und ein äußeres
Ende entfernt vom Nocken (230) aufweist, wobei der
Motor ein unter dem inneren Ende der Ventilbrücke
(400) angeordnetes inneres Auslassventil (3001)
und ein unter dem äußeren Ende der Ventilbrücke
(400) angeordnetes äußeres Auslassventil (3002)
aufweist; wobei in der Ventilbrücke (400) eine
Bremskolbenbohrung (190) ausgebildet ist und der
Bremskolben (160) gleitend in der Bremskolbenboh-
rung (190) angeordnet ist, wobei sich die Bremskol-
benbohrung (190) vom inneren Ende der Ventilbrü-
cke (400) nach unten öffnet, wobei eine untere Seite
des Bremskolbens (160) mit dem inneren Auslass-
ventil (3001) verbunden ist, und einen Auslassspiel-
ausgleichsmechanismus (245), der einen Spielaus-
gleichskolben (162) umfasst, der gleitend in einer
Spielausgleichskolbenbohrung (260) in der Mitte der
Ventilbrücke (400) angeordnet ist und eine Spielaus-
gleichsfeder (166) umfasst, wobei während eines
Motorbremsvorgangs das innere Ende der Ventil-
brücke (400) oberhalb des Bremskolbens (160)
durch den Druck des Motoröls in der Bremskolben-
bohrung (190) nach oben gegen den Ventilhebel
(210) oder einen Verbindungsmechanismus auf
dem Ventilhebel (210) gedrückt wird, der auf den
Bremskolben (160) wirkt, um eine hydraulische Ver-
bindung zwischen dem Bremskolben (160) und dem
inneren Ende der Ventilbrücke (400) zu bilden, wobei
der Bremsnocken (232, 233) durch den Ventilhebel
(210), das innere Ende der Ventilbrücke (400), die
hydraulische Verbindung und den Bremskolben
(160) das innere Auslassventil (3001) das innere
Auslassventil (3001) für die Motorbremsung mit ei-
nem einzigen Ventil, das die Kompression freigibt
öffnet und die Bewegung des Bremsnockens (232,
233) aufgrund des Auslassspielausgleichsmecha-
nismus (225) nicht auf das äußere Auslassventil
(3002) übertragen wird und wobei der Auslassspiel-
ausgleichsmechanismus (225) ein Auslassspiel im
Auslassventil-Antriebsstrang des Motors bildet.

2. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der Nocken (230) des Motors auch
einen Auslassnocken (220) umfasst, wobei der Aus-
lassnocken (220) einen unteren Abschnitt und einen
oberen Abschnitt umfasst, wobei der untere Ab-
schnitt etwa die gleiche Höhe wie der Bremsnocken
(232, 233) hat und der obere Abschnitt etwa die glei-
che Höhe wie ein herkömmlicher Auslassnocken
hat.
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3. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der mindestens eine Bremsnocken
(232, 233) einen Druckentlastungsnocken aufweist,
wobei der Druckentlastungsnocken von einem inne-
ren Grundkreis (225) des Nockens (230) während
einer späteren Periode des Kompressionshubs des
Motors ansteigt und seinen maximalen Hub nahe
dem oberen Kompressionstotpunkt des Motors er-
reicht.

4. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der mindestens eine Bremsnocken
(232, 233) einen Abgasrückführungsnocken auf-
weist, wobei der Abgasrückführungsnocken von ei-
nem inneren Grundkreis (225) des Nockens (230)
während einer späteren Periode des Einlasshubs
des Motors ansteigt und während einer frühen Peri-
ode des Verdichtungshubs des Motors auf oder nahe
dem inneren Grundkreis des Nockens zurückfällt.

5. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei die Größe des Auslassspiels durch
die Höhe des Bremsnockens (232, 233) bestimmt
wird.

6. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, die ferner einen Ölzufuhrmechanismus
aufweist, wobei der Ölzufuhrmechanismus einen Öl-
zufuhrkanal (113, 115, 151, 172, 211, 212, 213, 214,
412) und ein Ölzufuhr-Rückschlagventil (170) auf-
weist, wobei ein Auslaß des Ölzufuhrkanals mit der
Bremskolbenbohrung (190) verbunden ist, wobei
das Ölzufuhr-Rückschlagventil (170) in dem Ölzu-
fuhrkanal oder zwischen dem Ölzufuhrkanal und der
Bremskolbenbohrung (190) angeordnet ist und wo-
bei das Ölzufuhr-Rückschlagventil (170) eine Strö-
mungsrichtung von dem Ölzufuhrkanal (113, 115,
151, 172, 211, 212, 213, 214, 412) in die Bremskol-
benbohrung (190) aufweist.

7. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, mit einem Ölabgabemechanismus, wobei
der Ölabgabemechanismus einen Ölabgabekanal
(197) und ein Ölabgabeventil (1142) umfasst, wobei
der Ölabgabekanal (197) die Bremskolbenbohrung
(190) mit der äußeren Umgebung verbindet und das
Ölabgabeventil (1142) zum Öffnen oder Schließen
des Ölabgabekanals (197) verwendet wird.

8. Einventil-Dekompressionsbrückenbremse nach An-
spruch 7, wobei der Ölabgabekanal (197) eine Öl-
abgabeöffnung in der Ventilbrücke (400) am Boden
der Bremskolbenbohrung (190) aufweist, wobei das
Ölablassventil (1142) durch einen Auslass der Öl-
ablassöffnung und den Ventilhebel (210) oder den
Verbindungsmechanismus am Ventilhebel (210) ge-
bildet wird, der auf die Ventilbrücke (400) wirkt und
den Auslass der Ölablassöffnung abdichtet, und wo-

bei das Öffnen oder Schließen des Ölablassventils
(1142) durch die Änderung des Abstands zwischen
dem Ventilhebel (210) und der Ventilbrücke (400)
gesteuert wird.

9. Einventil-Dekompressionsbrückenbremse nach An-
spruch 7, wobei der Ölabgabekanal (197) und das
Ölabgabeventil (1142) in der Ventilbrücke (400) an-
geordnet sind und das Öffnen oder Schließen des
Ölabgabeventils (1142) durch die Änderung des Ab-
stands zwischen der Ventilbrücke (400) und dem
Motor gesteuert wird.

10. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der Verbindungsmechanismus am
Ventilhebel (210) einen E-Fußblock (114, 1142) und
eine Vorspannfeder umfaßt, wobei die Vorspannfe-
der den E-Fußblock (114, 1142) gegen eine obere
Fläche am inneren Ende der Ventilbrücke (400)
drückt, wo sich die Ölablaßöffnung (197) befindet.

11. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der Verbindungsmechanismus an
dem Ventilhebel (210) einen Bremsspieleinstellme-
chanismus (110) aufweist, wobei der Bremsspielein-
stellmechanismus (110) zur Einstellung eines
Bremsspiels zwischen dem Nocken (230) und dem
inneren Auslassventil (3001) verwendet wird, wobei
die Größe des Bremsspiels durch die Höhe des
Bremsnockens (232, 233) bestimmt wird.

12. Einventil-Dekompressionsbrückenbremse nach An-
spruch 1, wobei der Bremskolben (160) in der Ven-
tilbrücke (400) einen Positionsbegrenzungsmecha-
nismus (142) aufweist, wobei der Positionsbegren-
zungsmechanismus (132) den Weg des Bremskol-
bens (160) in der Bremskolbenbohrung (190) steu-
ert.

13. Verfahren zum Bremsen mit einer Einventil-Dekom-
pressionsbrückenbremse durch Betätigen einer Ein-
ventil-Dekompressionsbrückenbremse nach den
Ansprüchen 1 bis 12, wobei das Verfahren umfasst:
Zuführen von Öl zu der Bremskolbenbohrung (190)
in der Ventilbrücke (400); Drücken des inneren En-
des der Ventilbrücke (400) oberhalb des Bremskol-
bens (160) nach oben gegen den Ventilhebel (210)
oder einen Verbindungsmechanismus auf dem Ven-
tilhebel (210); Bilden einer hydraulischen Verbin-
dung unter Verwendung des Öls zwischen dem
Bremskolben (160) und dem inneren Ende der Ven-
tilbrücke (400); Verwendung des Bremsnockenno-
ckens (232, 233) des Nockens (230) zur Betätigung
des Ventilhebels (210) und Verwendung des Ventil-
hebels (210) zum Drücken des inneren Endes der
Ventilbrücke (400) und der hydraulischen Verbin-
dung sowie des Bremskolbens (160) zum Öffnen des
inneren Auslassventils (3001) für die Motorbrem-
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sung mit der Einventil-Dekompressionsfreigabe.

14. Verfahren nach Anspruch 13, bei dem eine Ölaus-
lassöffnung (197) im inneren Ende der Ventilbrücke
(400) am Boden der Bremskolbenbohrung (190) an-
geordnet ist, wobei die Ölauslassöffnung (197) die
Bremskolbenbohrung (197) mit der äußeren Umge-
bung verbindet, wobei der Ventilhebel (210) oder der
Verbindungsmechanismus auf dem Ventilhebel
(210) auf der Ölauslassöffnung (197) sitzt und diese
abdichtet, wobei ein Auslassnocken (220), der auf
dem Nocken (230) ausgebildet ist, einen unteren Ab-
schnitt und einen oberen Abschnitt umfasst, wobei
der untere Abschnitt etwa die gleiche Höhe wie der
Bremsnocken (232, 233) hat und der obere Abschnitt
etwa die gleiche Höhe wie ein herkömmlicher Aus-
lassnocken (220) hat, wobei das Verfahren ferner
umfasst: Verwendung des oberen Abschnitts des
Auslassnockens (220), um den Ventilhebel (210) zu
drücken; Verwendung des Ventilhebels (210), um
die Mitte der Ventilbrücke (400) zu drücken und die
gesamte Ventilbrücke (400) nach unten zu bewe-
gen; Trennen des inneren Endes der Ventilbrücke
(400) und des Ventilhebels (210) oder des Verbin-
dungsmechanismus auf dem Ventilhebel (210); Öff-
nen des Ölablasslochs (197) im inneren Ende der
Ventilbrücke (400), um Öl aus der Bremskolbenboh-
rung (190) abzulassen; Schließen der hydraulischen
Verbindung zwischen dem Bremskolben (160) und
dem inneren Ende der Ventilbrücke (400), wobei der
Bremskolben (160) die Ventilbrücke (400) am Boden
der Bremskolbenbohrung (160) berührt und wobei
die Ventilbrücke (400) sowohl das innere Auslass-
ventil (3001) als auch das äußere Auslassventil
(3002) gleichzeitig öffnet.

Revendications

1. Frein de crosse à libération par compression à sou-
pape unique, comprenant
un piston de freinage (160) intégré dans une crosse
de soupape (400) d’un moteur, la crosse de soupape
(400) étant située sous une extrémité d’un culbuteur
(210) du moteur, l’autre extrémité du culbuteur (210)
est entraînée par une came (230) du moteur, la came
(230) comprenant au moins un lobe de came de frei-
nage (232, 233), la crosse de soupape (400) incluant
une extrémité interne plus proche de la came (230)
et une extrémité externe plus éloignée de la came
(230), sous l’extrémité interne de la crosse de sou-
pape (400) le moteur ayant une soupape d’échap-
pement interne (3001), et sous l’extrémité externe
de la crosse de soupape (400) le moteur ayant une
soupape d’échappement externe (3002) ;
et un alésage de piston de freinage (190) dans la
crosse de soupape (400), ledit piston de freinage
(160) étant disposé de manière coulissante dans

l’alésage de piston de freinage (190), l’alésage de
piston de freinage (190) s’ouvrant vers le bas à partir
de l’extrémité interne de la crosse de soupape (400),
un côté inférieur du piston de freinage (160) étant
raccordé à la soupape d’échappement interne
(3001), et un mécanisme de compensation de jeu
d’échappement (245) qui inclut un piston de com-
pensation de jeu (162) qui est disposé de manière
coulissante dans un alésage de piston de compen-
sation de jeu (260) au centre de la crosse de soupape
(400) et un ressort de compensation de jeu (166),
dans lequel durant une opération de freinage de mo-
teur, l’extrémité interne de la crosse de soupape
(400) au-dessus du piston de freinage (160) étant
poussée vers le haut contre le culbuteur (210) ou un
mécanisme de raccordement sur le culbuteur (210)
par pression de l’huile de moteur dans l’alésage de
piston de freinage (190) agissant sur le piston de
freinage (160) pour former une liaison hydraulique
entre le piston de freinage (160) et l’extrémité interne
de la crosse de soupape (400), le lobe de came de
freinage (232, 233) ouvrant la soupape d’échappe-
ment interne (3001) à travers le culbuteur (210), l’ex-
trémité interne de la crosse de soupape (400), la
liaison hydraulique, et le piston de freinage (160)
pour le freinage de moteur à libération par compres-
sion à soupape unique et le mouvement du lobe de
came de freinage (232, 233) n’est pas transmis à la
soupape d’échappement externe (3002) en raison
du mécanisme de compensation de jeu d’échappe-
ment (225) et
dans lequel ledit mécanisme de compensation de
jeu d’échappement (225) forme un jeu d’échappe-
ment dans la chaîne cinématique de la soupape
d’échappement du moteur.

2. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ladite came (230) du moteur comprend également
un lobe de came d’échappement (220), le lobe de
came d’échappement (220) comprenant une partie
inférieure et une partie supérieure, la partie inférieu-
re ayant environ la même hauteur que le lobe de
came de freinage (232, 233), et la partie supérieure
étant environ la même qu’un lobe de came d’échap-
pement traditionnel.

3. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ledit au moins un lobe de came de freinage (232,
233) comprend un lobe de came à libération par com-
pression, le lobe de came à libération par compres-
sion s’élevant à partir d’un cercle de base interne
(225) de la came (230) durant une période plus tar-
dive de la course de compression du moteur et at-
teignant son élévation maximale près du point mort
haut de compression du moteur.
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4. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ledit au moins un lobe de came de freinage (232,
233) comprend un lobe de came de recyclage des
gaz d’échappement, le lobe de came de recyclage
des gaz d’échappement s’élevant à partir d’un cercle
de base interne (225) de la came (230) durant une
période plus tardive de la course d’admission du mo-
teur et retombant au niveau ou près du cercle de
base interne de la came durant une période précoce
de la course de compression du moteur.

5. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel la
taille du jeu d’échappement étant déterminée par la
hauteur du lobe de came de freinage (232, 233).

6. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, comprenant
en outre un mécanisme d’alimentation en huile, dans
lequel ledit mécanisme d’alimentation en huile com-
prend un passage d’alimentation en huile (113, 115,
151, 172, 211, 212, 213, 214, 412) et une soupape
antiretour d’alimentation en huile (170), une sortie
du passage d’alimentation en huile étant raccordée
à l’alésage de piston de freinage (190), la soupape
antiretour d’alimentation en huile (170) étant dispo-
sée dans le passage d’alimentation en huile ou entre
le passage d’alimentation en huile et l’alésage de
piston de freinage (190), et la soupape antiretour
d’alimentation en huile (170) ayant une direction
d’écoulement du passage d’alimentation en huile
(113, 115, 151, 172, 211, 212, 213, 214, 412) dans
l’alésage de piston de freinage (190).

7. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, comprenant
en outre un mécanisme de décharge d’huile, dans
lequel ledit mécanisme de décharge d’huile com-
prend un passage de décharge d’huile (197) et une
soupape de décharge d’huile (1142), le passage de
décharge d’huile (197) raccordant l’alésage de pis-
ton de freinage (190) à l’environnement ambiant ex-
térieur, et la soupape de décharge d’huile (1142)
étant utilisée pour ouvrir ou fermer le passage de
décharge d’huile (197).

8. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 7, dans lequel
ledit passage de décharge d’huile (197) comprend
un trou de décharge d’huile dans la crosse de sou-
pape (400) au fond de l’alésage de piston de freinage
(190), la soupape de décharge d’huile (1142) étant
formée par une sortie du trou de décharge d’huile et
le culbuteur (210) ou le mécanisme de raccordement
sur le culbuteur (210) qui agit sur la crosse de sou-
pape (400) et ferme hermétiquement la sortie du trou
de décharge d’huile, et l’ouverture ou la fermeture

de la soupape de décharge d’huile (1142) étant com-
mandée par le changement de la distance entre le
culbuteur (210) et la crosse de soupape (400).

9. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 7, dans lequel
ledit passage de décharge d’huile (197) et la soupa-
pe de décharge d’huile (1142) sont tous deux situés
dans la crosse de soupape (400), et l’ouverture ou
la fermeture de la soupape de décharge d’huile
(1142) étant commandée par le changement de la
distance entre la crosse de soupape (400) et le mo-
teur.

10. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ledit mécanisme de raccordement sur le culbuteur
(210) comprend un e-patin (114, 1142) et un ressort
de précharge, le ressort de précharge poussant l’e-
patin (114, 1142) contre une surface supérieure sur
l’extrémité interne de la crosse de soupape (400) où
le trou de décharge d’huile (197) est situé.

11. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ledit mécanisme de raccordement sur le culbuteur
(210) comprend un mécanisme d’ajustement de jeu
de freinage (110), le mécanisme d’ajustement de jeu
de freinage (110) étant utilisé pour régler un jeu de
freinage entre la came (230) et la soupape d’échap-
pement interne (3001), la taille du jeu de freinage
étant déterminée par la hauteur du lobe de came de
freinage (232, 233).

12. Frein de crosse à libération par compression à sou-
pape unique selon la revendication 1, dans lequel
ledit piston de freinage (160) dans la crosse de sou-
pape (400) comprend un mécanisme de limitation
de position (142), le mécanisme de limitation de po-
sitionnement (132) commandant le parcours du pis-
ton de freinage (160) dans l’alésage de piston de
freinage (190).

13. Procédé de freinage de crosse à libération par com-
pression à soupape unique par fonctionnement
d’une crosse à libération par compression à soupape
unique selon les revendications 1 à 12 ; le procédé
comprenant : l’alimentation en huile de l’alésage de
piston de freinage (190) dans la crosse de soupape
(400) ; la poussée de l’extrémité interne de la crosse
de soupape (400) au-dessus du piston de freinage
(160) vers le haut contre le culbuteur (210) ou un
mécanisme de raccordement sur le culbuteur (210) ;
la formation d’une liaison hydraulique en utilisant
l’huile entre le piston de freinage (160) et l’extrémité
interne de la crosse de soupape (400) ; l’utilisation
du lobe de came de freinage (232, 233) de la came
(230) pour actionner le culbuteur (210) ; et l’utilisa-
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tion du culbuteur (210) pour pousser l’extrémité in-
terne de la crosse de soupape (400) et la liaison
hydraulique ainsi que le piston de freinage (160) pour
ouvrir la soupape d’échappement interne (3001)
pour le freinage de moteur à libération par compres-
sion à soupape unique.

14. Procédé selon la revendication 13, dans lequel un
trou de décharge d’huile (197) est placé dans l’ex-
trémité interne de la crosse de soupape (400) au
fond de l’alésage de piston de freinage (190), le trou
de décharge d’huile (197) raccordant l’alésage de
piston de freinage (197) à l’environnement ambiant
extérieur, le culbuteur (210) ou le mécanisme de rac-
cordement sur le culbuteur (210) reposant sur et fer-
mant hermétiquement le trou de décharge d’huile
(197), un lobe de came d’échappement (220) étant
conçu sur la came (230), le lobe de came d’échap-
pement (220) comprenant une partie inférieure et
une partie supérieure, la partie inférieure ayant en-
viron la même hauteur que le lobe de came de frei-
nage (232, 233), et la partie supérieure étant environ
la même qu’un lobe de came d’échappement tradi-
tionnel (220), ledit procédé comprenant en outre :
l’utilisation de la partie supérieure du lobe de la came
d’échappement (220) pour pousser le culbuteur
(210) ; l’utilisation du culbuteur (210) pour pousser
le centre de la crosse de soupape (400) et pour dé-
placer la crosse de soupape (400) entière vers le
bas ; la séparation de l’extrémité interne de la crosse
de soupape (400) et du culbuteur (210) ou du mé-
canisme de raccordement sur le culbuteur (210) ;
l’ouverture du trou de décharge d’huile (197) dans
l’extrémité interne de la crosse de soupape (400)
pour décharger l’huile en provenance de l’alésage
de piston de freinage (190) ; l’élimination de la liaison
hydraulique entre le piston de freinage (160) et l’ex-
trémité interne de la crosse de soupape (400) ; le
piston de freinage (160) venant en contact avec la
crosse de soupape (400) au fond de l’alésage de
piston de freinage (160) ; et la crosse de soupape
(400) ouvrant à la fois la soupape d’échappement
interne (3001) et la soupape d’échappement externe
(3002) simultanément.
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